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(54) Integrated radio communication system 

(57) The invention relates to an integrated data 
transfer system, the extensive basis of which is consti- 
tuted by a general cellular radio system, preferably the 
GSM system, and in which a radio local area network, 
preferably the HIPERLAN network, is used for commu- 
nication between data terminals (3a, 3b, 3c, 3d, 3e, 3f) 
in small areas with dense communications. In addition, 
the Internet network (6) is used for fast data transfer. 
The connection between networks is controlled and 
handled by a gateway computer (1 ) located in each ra- 
dio local area network. In view of the cellular radio sys- 
tem, the gateway computer operates like a base station 
controller (BSC). The radio local area network consists 
of the coverage areas or cells (4b, 4c) of the data termi- 
nals, and it can be formed, changed and dissolved free- 
ly. The computer terminals (3c) preferably have an In- 
ternet address enabling mobility, whereby the gateway 
computer (1 ) handles the routing to the nodes of the net- 
work and the mobile Internet nodes visiting it. In a home 
or small office environment (HE) there can be formed a 
small-scale radio local area network, the gateway (10) 
of which is by means of an existing connection and the 
corresponding general data transfer network (8) con- 
nected to a certain, larger local area network, preferably 
located in an office environment. 
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Description 

The present invention relates to radio data transfer networks in general and, more specifically, to the integration 
of a radio local area network into a larger data transfer network offering global communication possibilities. 

5 The rapidly developing and expanding telecommunication technology has reached a state in which there are tech- 

nically advanced but mutually incompatible solutions available for different purposes. In general, telecommunication 
systems can be divided into two main groups, one group consisting of voice and facsimile transfer (telephone services), 
and the other group of fast digital data transfer between computers. Data terminals of the first group include telephones, 
voice mail systems, telephone answering machines, telecopiers and facsimile servers. Data transfer takes place mainly 

10 as circuit switched services, whereby digitized data are transferred at an even speed, 64 kbrt/s at the most, and there 
are no sudden peaks in the transfer speed. In the second group, the data terminals include servers, printers, user 
stations and personal computers, and data transfer takes place as packet-switching in local area networks and other 
corresponding networks at a speed which can be as high as 100 Mbit/s, but the data move in the form of bursts, with 
silence between them. 

is The field of telecommunications has become more complicated with the widespread use of data transfer systems 

based on mobile wireless stations. In view of data transfer, they belong to the group of telephone services, but partic- 
ularly in digital cellular radio networks, it is also possible to offer many services which have been difficult or impossible 
to implement in PSTN networks (Public Switched Telephone Networks). 

Because the main criteria on which the user estimates new data transfer systems are ease of operation, level of 

20 services and low operating costs, it is clear that many overlapping systems, each of which only implements part of the 
data transfer tasks required, do not represent an ideal solution. In the development of data transfer, the objective should 
be to harmonize devices and systems so as to improve the level of service, reduce overlapping and to increase capacity. 
The options available should include both fast data transfer in the form of bursts for large amounts of data, and tem- 
porally continuing, high quality telephone connection for communication between people. 

2S in order to shed light on the background of the present invention, certain prior art solutions regarding integration of 
data transfer and improvement of services are examined at first. In telephone communications, the most advanced 
modern technology is represented by digital cellular radio systems, in which a small, low-weight mobile station (mobile 
phone) can be carried along and used for establishing a telephone connection within the coverage area of the system. 
Mobility and the related localization and control of the mobile stations by the system, together with the advantages of 

30 digital signal processing, such as advanced message services and good encryption and identification possibilities make 
cellular radio systems a strong candidate to become the primary telephone communication system in the future, likely 
to spread all over the world in the course of time. In this application, the GSM system (Groupe Specials Mobile), which 
is common particularly in Europe, is used as an example of a cellular radio system, but in view of the invention, it is 
not essential which system is concerned. 

ss in relatively small areas, where there are many users and dense communications, cellular radio systems often 

encounter problems of capacity. Examples of this are city centres, office buildings and airports. In addition, in office 
environments where data transfer between data terminals close to each other is frequently required, it is not practical 
to route internal communications via an external system. A common solution has beed to build a wired local area 
network for high capacity data transfer, for example a network according to the registered trademarks Ethernet® or 
Token Ring®, to which the data terminals are connected by means of a special network adapter, and in which packet 
switched data transfer protocols typical of each network are used for the packaging and transfer of data The local area 
networks are often combined into larger entities by arranging the connections between them either by way of a general 
telephone network, such as PSTN (Public Switched Telephone Network) or ISDN (Integrated Services Digital Network) 
or by way of faster networks developed especially for this purpose, such as the ATM (Asynchronous Transfer Mode) 

*s networks. 

Nevertheless, local area networks of the wired type are inflexible in view of expansion and adaptation. One alter- 
native solution has been RLAN, Radio Local Area Network, which is known from many embodiments. For example, 
the patent application WO 93/07684 (Sixtel S.P.A.) presents a wireless local area network (RLAN), in which each user 
station participating in network communications is associated with a radio adapter and radio transmitter/receiver, which 
50 has a radio connection to a certain number of fixed base stations (radio bases). The application suggests an interface 
in accordance with the DECT standard (Digital European Cordless Telephone) as the radio interface. In the construction 
according to said application, the base stations are connected by wires to a concentrator, from which there can be a 
f urther connection to an ordinary wired local aTea network. 

Other solutions for wireless local area networks are known from the following patent applications: 



ss 



EP 483 545 (IBM) 

A method for improving the utilization of frequencies in a system in which several base stations are connected 
to a wired local area network. In order to prevent overlapping transmissions, the base stations are arranged in a 
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daisy chain, and a circulating token controls the order of transmission 

* EP 539 737 (IBM) 

Ah improved version of the previous method. 

* EP 605 957 (NCR International) 

A wireless local area network, in which the mobile stations can switch to another base station. The base 
stations are connected to each other and to the server that controls the operation of the system by means of a 
wired local area network, and mobility messages that describe the movement of the mobile stations cause rear- 
. rangement in the lists which are kept by the base stations and the server for routing the connections 

* v EP 605 989 (NCR International) 

A version of the previous method, in which the decision on switching the mobile station to another base 
station is based on beacon messages sent by the base stations and on measuring their level in the data terminals. 

It is a common feature of the patent applications described above that in the systems presented by them the data 
terminals communicate with the base stations only, and radio connections between the data terminals are not used 
A network of this kind is only a moderate improvement compared to ordinary wired local area networks because the 
wiring of the base stations is nearly as inflexible as wiring that extends up to the data terminals. A different solution 
called HIPERLAN (High PErformance Radio Local Area Network), is known from the ETSI (European Telecommuni- 
cations Standards Institute) publications ETR069, ETSI TC-RES, HIPERLAN Services and Facilities document "Radio 
Equipment and Systems (RES) HIPERLAN Services and facilities / System Definition Document", Feb 1993 In this 
solutioa'lhe network consists of nodes, each of which is constituted by a radio transmitter/receiver, which can com- 
municate with other corresponding devices. In practice, the properties required from a node include radio operations 
s.gnal handling capability and memory, and thus its natural embodiment is a computer in which the radio components 
are incorporated, for example in the form of a PCMCIA (Personal Computer Memory Card International Association) 
card. ' 

HIPERLAN is intended for arranging internal data transfer in an office environment, and its objective is to combine 
the high capacity of an ordinary LAN with the flexibility of wireless systems. The theoretical range of the radio equipment 
in each node is a maximum of 800 metres at a limited data transfer rate and about 50 metres at the full 20 Mbit/s 
transfer rate. There is no fixed structure, but the users can form an ad hoc network for an application when required 
The nodes can move and they can be switched on and off. The publications also define special protocol converter 
nodes, by means of which the HIPERLAN network can connect to external networks of the standard ISO 8802 which 
include, among others, ordinary wired local area networks and so called city networks (MAN, Metropolitan Area Net- 
works). Protocol conversions take place at the MAC or DLC interfaces (Media Access Control, Data Link Control), 
which are telecommunication concepts generally known to persons skilled in the art. 

Because HIPERLAN is a local network solution, which operates only in a limited area, it is as such not a solution 
to the problem of extensive integration of data transfer services stated previously in this document However, it is an 
essential component in the present invention, and its technical implementation will be explained in more detail in con- 
nection with the description of the invention. 

One network which offers worldwide, fast data transfer service is Internet, a freely formed network based on packet 
switched transfer between computers connected to the network. Nevertheless, I nternet cannot be used as a component 
of an integrated data transfer system of the future in its present form, because the addresses of the nodes or data 
terminals connected to it are defined in a hierarchical tree structure, in which a node is always situated under another 
node, and the data coming to a node are routed via nodes that are above it in the hierarchy. Because it is an essential 
requirement of the integrated data transfer system of the future that the data terminals are mobile a node should be 
able to change place from one branch of the routing tree to another. Fixed Internet addresses, like those used presently, 
do not support changing the place of nodes, but a new Internet protocol is being planned, and the functions defined 
in it enable a node to move from one branch of the routing tree to another, although its Internet Protocol Address (IP 
Address) does not change. The new protocol is called Mobile IP, and it is known from the publication Internet DRAFT, 
"IP. Mobility Support', Internet Engineering Task Force (IETF) Network Working Group, May 1994. 

It is an objective of the present invention to provide a data transfer system in which the advantages of the previous 
systems are combined and their drawbacks avoided. In addition, it is an objective of the invention to provide a tele- 
communication system, which supports all telecommunication from a mobile station regardless of its location and speed 
(at least up to 250 km/h) and time of day. An objective of the invention is also to reduce the need for overlapping data 
transfer networks; buf at the same time also to maintain or to improve the Idvelof 'service: offeEecitetfTe-cuseT. Fu rther- 
more, it is an objective of the invention to provide a data transfer system of the kind described above, which offers both 
asynchronous and temporally continous services. The data transfer system being provided should also offer flexible 
implementation and low costs. 

The objectives of the invention can be realized by means of an integrated system which has a wide area of oper- 
ation. Its provision of telephone services is based on a cellular radio system, preferably the GSM system, and its 
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provision of data transfer services is based on a worldwide computer network, preferably the Internet, equipped with 
a routing protocol which supports the mobility of data terminals, and in which there are, in areas with dense commu- 
nications, dynamically changing radio LANs, preferably operating on the HIPERLAN principle, connected to the cellular 
radio network and the computer network. 

s The telecommunication system according to the invention, comprising a general cellular radio network and a multi- 

user radio local area network, is characterized in that said radio local area network has a gateway for establishing a 
data transfer connection between said radio local area network and the switching centre of said general cellular radio 
network and for carrying out the required protocol conversions between the data transfer protocols used in said radio 
local area network and the data transfer protocols used in said general cellular radio network. 

io The invention also relates to a radio local area network, which is to be integrated into the general cellular radio 

network in the way described in the invention. The radio local area network according to the invention is characterized 
in that it has a gateway for establishing a - data transfer connection between said radio local area network and said 
switching centre of the general cellular radio network and for carrying out the required protocol conversions between 
the data transfer protocols used in said radio local area network and the data transfer protocols used in said general 

is cellular radio network. 

In addition, the invention relates to a gateway computer, which is used to establish a data transfer connection 
between the radio local area network and the switching centre of the general cellular radio network. The gateway 
computer according to the invention is characterized in that it comprises 

20 - a radio transmitter/receiver for offering a radio interface for the data terminals which are located in said radio local 
area network, 

a line transmitter/receiver for offering an interface to the switching centre of said general cellular radio network, 
which interface is essentially similar to the interface between the switching centre and the base station controller 
defined in said general cellular radio network, and 
25 - means for carrying out the required protocol conversions between the data transfer protocols used in said radio 
local area network and data transfer protocols used in said general cellular radio network. 

Furthermore, the invention relates to a method by means of which a data transfer connection is established between 
two data terminals in the system described above. The method according to the invention is characterized in that it 
30 comprises the following operations: 

the first data terminal, which starts the communication, establishes a connection with the first gateway computer, 
which controls the operation of the first radio local area network and notifies that it wants to establish a data transfer 
connection with a certain second data terminal, and also informs whether it wants a telephone connection or a 

as slow or fast data connection, 

said first gateway computer determines, on the basis of information saved in its storage media, whether the said 
second data terminal is or is not in the same radio local area network as said first data terminal., 
if said first and second data terminal are in the same radio local area network, said first gateway computer routes 
the connection between them using the nodes which are in the first radio local area network, 

40 - if said first and second data terminal are not in the same radio local area network, and said first data terminal has 
informed that it wants a telephone connection or a slow data connection, said first gateway computer directs the 
connection request to a certain switching centre of the general cellular radio system, 

if said first and second data terminal are not in the same radio local area network, and said first data terminal has 
informed that it wants a fast data connection, said first gateway computer directs the connection request via a 

45 certain other gateway computer to a certain general network intended for data transfer between computers, and 

if said first and second data terminal are not in the same radio local area network, but said second data terminal 
is in a certain other radio local area network, from which there is a connection to said first radio local area network 
by means of a certain third gateway computer and a certain general, wired network intended for data transfer 
between home and office data terminals, said first gateway computer directs the connection request by means of 

50 said third gateway computer and said general, wired network intended for data transfer between home and office 

data terminals to said second radio local area network. 

It was stated above that cellular radio systems are found to have the best properties for building a teiephone system . 
which offers extensive mobility and advanced telephone services. The invention is based on the realization that in a 
55 system like this, it is possible to build °islands" of the HIPERLAN type, within which a data transfer protocol typical of 
radio LANs is used, and wherein the control of the mobility of data terminals is at the same level as in an extensive 
cellular radio system. The data terminals can move within the radio LAN, whereby the radio LAN in question follows 
their movement and reroutes the connections if required, even globally, in which case the general cellular radio network 
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is responsible for the mobility and routing services between the HIPERLAN islands. Data transfer from one radio LAN 
toanother takes place through the general cellular radio network, and the connection between the radio LAN and the 
cellular rad.o ne work , s implemented by means of a gateway computer, which also carries out the required protocol 
conversions. In the ^following description of the invention, the GSM system is used as an example of a cellular radio 

such as dSi 800 Lr e uS V ?nMA n0 L' imtt ^ t0 G , SM applications ^ but ^y other corresponding digita. system, 
such as DCS1 800 or US-TDMA, can be used as the wide-coverage cellular radio system 

The .nyention also includes the realization that a worldwide computer network, such as Internet, can be used as 
ai th^L^Mtl c connectlons in a d ata transfer system according to the invention, provided that the addresses 

of the compute s or nodes connecting to rt and the routing protocol between them are such that they allow the nodes 

lonTcZ T q TT ° f the,r id6n,ity and the POSSibiHty ° f routin 9 to ° ,her P arts ° f the network. The 
connection between Internet and a dynamically changing radio network of the HIPERLAN type, which functions as a 

als ° t ,n «>™*t, 0n w^data transfer, ^implemented^ meansof e gateway compute!; which can be eitner the ■ 
^crf^d^ hand,6S COnneCti ° nS b6tWeen the radio local area network and the cellular radio 

'5 m the preferred embodiment of the invention, local data transfer is arranged in different ways depending on the 

t'o^ZTi me h enV ' r0nmen,S ' SUCh " ° ffiCeS ' bUSineSS bUildin9S ' hospita,s or air P° rts - have" dens'e coZunica 
ons whereas in other environments, such as homes, small offices or residential areas, communication systems are 
used less frequently. Accord.ng to this division, the preferred embodiment of the invention includes applications of the 
20 leveed toVernafte? 69 ^' ^ definiti ° n ° f the cate 9° ries and their technical impiementation wil. be 

bu JrJoflv' 0 ^ 9, 7 enU ° n Wi " bS deSCribed in morede tail, with reference to thepreferred embodiments provided 
by way of example and the accompanying drawings, in which 

^ Figure 1 shows a data transfer system according to the invention, particularly an application of the first category. 

Figure 2 shows a data transfer system according to the invention, particularly an application of the second category. 

Figure 3 shows protocol conversions in a gateway computer, which is a part of the system according to the invention. 

30 Figure 4 shows the relations between certain areal specifications in a telecommunication system according to the 
invention, and y 
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Figure 5 shows a flow diagram of a gateway computer, which can be used in a system according to the invention. 

The same reference numbers and markings are used in the figures for corresponding parts 
cxiSUXll «rc? WS t a data i ranS,er system Particularly intended for an office environment, in which case it is an appli- 
2 Z h w T e9 °2f- The .f om P° nents "hfch are part of the office environment are drawn in the figure below the 

Z ™, r^Tof T 5 ^ l ° " ,lJStrate thS ° Perati0n ° f thS SyStem ' ,here * first a ascription of components which 
are not part of the office environment, but which are known as components of standardise! cellular radio systems 
The operational core of a cellular radio system is constituted by Mobile Switching Centres (MSC) associated with 

SE£ ^s^tufonh T , Ub t SCriber ?T BSe 8nd ^ DateBaSe) f ° r -** and u-'ng^nffii^SSiS 
BScr^oh 22? k 9 t . ' " MQbi,e SW " Chin9 Centre ther#are **** Sta tion ControHers 

Ssc a a™ 

.BS^hSSJfhTif ° f . th . 6 Ce ." U ' ar radi ° SyStem> M ° bile Sta,i ° n (MS) ' haS a radio connection to the Base Station 
(BS). whereby he base station transmrts the location and status data of the data terminal in question to the data base 
media SDB or VDB of the switching centre MSG. depending on whether the date terminal isone of the Subscr bers in 
he area or ,s there as a Visitor. The Mobile Switching Centre uses the information saved in the databases for guiding 

A™ 3 ?.'? m T? 9eS 1" made 10 feaCh 3 C6rtain *«* ,erminaL The base nations constitute Location 

opined ^n^! W M h he Q ? 9 , Ure) ' ^^"^Present the accuracy with which the location of one data termina. can be 
defined When the Mobile Stafion moves from one location area to another, its location data are updated and the 
connection from the MS to the switching centre MSC is assigned to the base station of the new location area by means 
01 a handover operation. ■""■* *•- 7 
The following is a description of the parts of Figure 1. which are located in an office environment and constitute an 
entrty according to the invention. Within the office, all data transfer takes place in a radio local area network the nodes 

nl^ oi a Z St T7 ^ 3C ', 3 \ 3e ' * 9at6Way C ° mpUter 1 ShOW " in the R 9 ure - *"* - also one oflhe 
M^h? « I . %T ^ ° PerateS 38 3 connectin 9 '™ between the radio local area network and the 

Mobile Swrtchmg Centre. The interface 2 between the Gateway computer 1 and the MSC complies with the same A- 
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interface standard, which defines the communications between the base station controllers BSC and the mobile switch- 
ing centre MSC, and thus the gateway computer 1 appears like any BSC to the switching centre. Alternatively, the 
interface 2 between the gateway computer 1 and the mobile switching centre MSC can be implemented as a DSS.1 + 
interface, when the standardization of this new interface is completed. In the new interface specification, certain protocol 
s conversion tasks are changed over from the mobile phone switching centre MSC to the gateway computer 1 . All tele- 
communication operations taking place under the gateway computer 1 appear to the switching centre to take place in 
a certain location area corresponding to the office in question. It can also be said that systems operating under the 
gateway computer constitute one Base Station Subsystem from the switching centre point of view. 

Each node 3a - 3f of the radio local area network has a certain area of coverage 4b, 4c, the extent of which depends 

10 on the power and antenna available and the attenuating structures around it. For clarity Figure 1 shows only the 
coverage areas 4b, 4c of two nodes 3b, 3c, but it is clear for a person skilled in the art that each node is surrounded 
by an area of coverage, -which is similar in principle. Direct connection from a node is possible only to those other 
nodes which are located within the area of coverage; for example, from node 3b to nodes 3a and 3c. In order that two 
nodes would be able to operate in the same radio local area network, there must be an unbroken chain of nodes 

is between them, located in each other's areas of coverage and thus able to communicate with each other. Unlike in an 
ordinary local area network, the nodes 3a - 3f of the radio local area network, or the mobile stations, do not have a 
fixed logical position, nor a fixed address. Thus one essential component for forming a network is the fact that routing, 
or arranging connections between devices that are part of the network can be carried out on the basis of the situation 
in the network at each moment in a way which has been described in the previously mentioned publications dealing 

20 with the HIPERLAN network. The nodes 3a - 3f can be moved, and they can be switched on and off. 

An address pair, tuple, has been defined for each node 3a - 3f of the radio local area network. The tuple consists of 
two identifications, HID (Hiperlan IDentification) and NID (Node IDentification). For the sake of clarity, only the tuple 
5d of one node 3d is shown in the Figure. The tuples are used to define the network owned and controlled by the users, 
which is called the PVR (Private Virtual Radio) subnetwork. In the definition, the HID identification, which is the same 

25 for all the nodes 3a - 3f of the radio local area network, determines which logical subset of all data terminals with 
communication capability is part of the PVR subnetwork in question. The NID identification, which is unique to each 
node, distinguishes between the members of the logical subset concerned. 

When the message being transmitted in the radio local area network is routed towards the node which is its des- 
tination, the Message Protocol Data Unit (MPDU), not shown in the figure, which belongs to the address portion of the 

30 message, contains the following information: 

Hop Destination Address, the Hiperlan address or tuple of the next following node, 
Hop Source Address, the Hiperlan address or tuple of the next previous node, 

the Final Destination Address, the Hiperlan address or tuple of the node to which the message is intended, 
35 - Original Source Address, the Hiperlan address or tuple of the node from which the message comes from, 

Final Destination Address in the MAC format, the address according to the standard ISO8802 of the node to which 
the message is intended, 

Original Source Address in the MAC format, the address according to the standard ISO8802 of the node from 
wh ich the message comes from. It is required from the node 3a - 3f that it can interpret the addresses in accordance 

*o with the standard ISO8802 of the nearest adjacent nodes as tuples, or Hiperlan addresses. The HIPERLAN network 

formed by the nodes 3a - 3f supports synchronous and temporally continuous data transfer as well as asynchronous 
data transfer in the form of bursts. In synchronous data transfer, which is used preferably to transfer voice con- 
nections between mobile stations that function as data terminals, the data transfer rates are 64 to 2048 kbit/s. In 
asynchronous data transfer, which is used to transfer data between computers, the maximum transfer rate is 

45 approx. 20 Mbit/s in good circumstances. The following table contains the most important HIPERLAN parameters. 



Parameter 


Value or description 


Frequency bands 


Frequency bands in the areas 5.2 GHz and 17.1 GHz 


Data transfer rate 


In asynchronous transfer: < 20 Mbit/s 

In synchronous transfer: 64 - 2048 kbit/s (at 64 kbit/s intervals) 


Latency 


In asynchronous transfer: < 1 ms (at 30% load) 
In synchronous transfer: start of connection < 3 s 


Linear range 


50 m (20 Mbit/s) - 800 m (1 Mbit/s) 


Power consumption 


A few hundreds of mW 
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(continued) 



Modulation method 



GMSK (Gaussian Minimum Shift Keying) [ j 



Mob tho, k °?u 0de 33 " WhlCh iS Part ° f ,he s y fi,sm accordin 9 to *° i^ention, might be a 

Mobile Node that can be recogn.zed by the Internet network 6, certain Home Agent and Foreign Agent functbns are 
equired from the data transfer system. The Home Agent function means that a certain computer which is Srt of The 

Te JZTT ^ Same 9at8Way C ° mputer 1 - which <™ages the data transfer connects oi 

the radio local network to the Internet network 6. can tell which nodes of the radio local area network are def nTd as 

basis of rts information, the Home Agent computer routes the messages sent to the mobile node when the node is 
outside rts home network. CorrespondingPy, the Foreign Agent colter, whicn in the arrangemenl ^io dL to the' 
.nvenfon rs pre erably the same as the Home Agent computer or the gateway computer 1 . ca ™ whTch nSes that 
are not part of the radio (ocal area network have come to the network from somewhere else to vSit" Ld^ow the 
messages are routed to them. The operation of the Foreign Agent computer can be chosen to be such That Tome 
reactions are set as to how the nodes from outside can be used in the interna, radio local areane^r^of S office 

Users who have a data terminal 3a - 3f or node of 
anywhere ,n the area of the office, or the first category application. When the data terminal S^X^3S 
S^SST H UPdat6S ^ COnfi 9 Uration in a manner «** that the data terminal, pw^^SS'^SS 

In the following, an application of the second category will be described with reference to Figure 2 The charac- 

^JS^^TfT ° f S6COnd Cate90ry inC,UdS 3 re,atiVe ' y Sma " corrwunwSifariSSSl 
to the applicants of the first category, but the mobility requirements of data terminals are the same A typical appMcat on 
environmen ,s the home, where telephone connections are used, and from where one can also oc«K?S5SS 
a data transfer connection to the computer systems of one's place of work occasionally estaonsn 

A separate, small HIPERLAN network is formed in the second category application environment In this network 
the radio interface between the nodes 1 0, 3g and 3h is similar to that of the first category application A simitar rSo 

9 ZT^uT e Same ^ term,na,S 39 ' 3h ^ be US6d in ^PP'icationsof both" theSa^c SiSS 
category and that ,n the home env.ronment it is also possible occasionally to carry out tasks that require hiah transfer 
speed. The home environment has its own gateway computer 10. which is the only fixed node of th ^ZironmeTand 

HIPERLAN neTwoT ITT" * ^ ™" ™ * ^ *** ^ n "* wk 8 Other ncX oHhe maS 

HIPERLAN network of the home env.ronment (HE) are mobile data terminals 3g, 3h. which can move freelv to the 
network and away from it. Particularly advantageously the home-gateway to can be connected to sTe eSg dlta 
transfer connection in order that no new instaHations overlapping with the existing networks JTeedetiS^ 
^nnections include .hose of Public Switched Telephone Network (PSTN), IntegratedServices Digital Z^SS? 
which « ( ATV> ° r tJ M n T ° rk 11 a,S ° US8 3 C ° nneCtion P rovidin 9 acces * to more than mTnetwork in 

iSS^^r^p~ emb0diment - ^ ^ n6tWOrk WhiCh iS - "» *" « °^rwise 

For establishing a connection from the home environment via the home-gateway 1 0 and the oeneral data transfer 

StrlV" 0 "" ' n R9Ure 2 ^ SPeCified ' ,0 the ° ffice ~"™nt or the first cate^^ appSon tts requ^ed 
that the latter composes a gateway computer 7. which manages the.required protocol conversion^ TZ be tni same 

computer as the gateway computer 1 of the office environment, or a different one. In add f^om heTome envTon 
ment rt is poss.We to connect via the general data transfer network to the switching centre Ttie ^^Zlr 
network, provided that there is a gateway computer 9 between them. In the home environment | HE MheTe 'can afso be 
ordinary data terminals TP of the PSTN telephone network, from which data terminals Ze i a w'ed co^necUon 

^SS^lS'S^aS! T W T ac , cordir T Figure2, to 3 gateway 11 • which ha-^SSSS 

to me nearest base station BS of a cellular radio system and via the BS to the cellular radio system in Question In all 
connects commg to the home environment, it is preferable to use the existing wired coZZtaZ 

in the following, the requirements and technical implementation of the components which are part of the data 
transfer system w,ll be described in more detail. In view of the invention, the most important ay^ceXS JSTib* e 
gateway computer Only the gateway computer of the first category application wil. be deaCSnZTSSJ To 

, 6 f ?\ aPP " eS flXed POde ° r home -9 at ^ay 10 «- the second- category applSlon Fo the 

sake o Canty, telephone communications and data communications will be dealt with separately .n the embedments 

Z££ZT an ' h6Se ° Pe ^ Ca ° a " ^ Centra,i2ed in ,he sa ™ comptiter. or they can be divided between two 

32? h T 3 manner SU that> eXamP ' e ' ° ne ° f th6m hand,es tele P hone communicationrand the 

other one handles data communications. 10 me 
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The gateway computer 1 must operate as a gateway between two very different networks, namely the HIPERLAN 
network and the cellular radio network (GSM network in the example). With regard to the mobile switching Centre MSC 
of the cellular radio network, it operates like a base station controller BSC, and thus the interface 2 between the gateway 
computer 1 and the mobile switching centre MSC is similar to the A-interface defined in the GSM standard. For data 
transfer taking place through the HIPERLAN network, information complying with the GSM standards must be encap- 
sulated to correspond to the data transfer format of the radio local area network. Because the data terminals are 
designed to be able to operate outside the office environment as ordinary data terminals of the general cellular system, 
connected to the base stations BS in accordance with the GSM standards, the encapsulation to the format required 
by the radio local area network must be done transparently with regard to the GSM system. This means that the data 
transfer frames in accordance with the GSM standards can be decoded from the transfer format required by the radio 
local area network, remaining unchanged, whereby the GSM component of the data terminal (not shown in the figure) 
and the GSM mobile switching centre MSC need not know that the data to betransferred has been in a different transfer 
format. 

Figure 3 illustrates the protocol conversions which must be carried out in a gateway computer. In the A-interface 
defined by the GSM standards, the GSM A, which is used between the gateway computer 1 and the mobile switching 
centre MSC, has three protocol levels, which are called MTP levels MTPI, MTP2 and MTP3 (Message Transfer Protocol) 
and a system level SCCP (Signal Connection Control Part), which form three OSI levels (Open System Interconnection 
architecture) in accordance with figure 3. The protocol levels MTP1 , MTP2 and MTP3 contain various specifications 
concerning the handling of data to be transferred, for example, the arrangement of data into frames and error correction 
operations. More detailed descriptions of the contents of the different levels are provided, for example, in the book by 
Michel Mouly and Marie-Bernadette Pautet: "The GSM System for Mobile Communications", published by the authors, 
Palaiseau/France 1992, ISBN 2-95071 90-0-7. The corresponding levels on the HIPERLAN radio interface of the radio 
local area network are the physical level Phys, the MAC level (Media Access Control) and the DataLink level. These 
are described in more detail in the publications ETR069, ETSI TC-RES, HIPERLAN Services and Facilities document: 
"Radio Equipment and Systems (RES) HIPERLAN Services and facilities / System Definition Document", Feb. 1 993. 
On the HIPERLAN side, the system level is constituted by the network. Conversions between protocols take place 
preferably as programmable processes in the gateway computer, and the technique used in their implementation is 
known to a person skilled in the art. 

In order to implement fast data transfer, there must be a connection from the radio local area network to a suitable 
general data transfer network, preferably the Internet network 6. This connection can be handled by the same gateway 
computer 1 as the connection to the general cellular radio network, or there can be a separate gateway computer for 
it. This connection requires its own protocol conversion operations, the detailed implementation of which depends on 
the standards of the general data transfer network being used at the time, but which are normally most advantageously 
carried out as programmable processes run in the computer. 

In addition to the protocol conversions described above, the gateway computer 1 or a corresponding node, which 
has a fixed location in the radio local area network, must deal with the mobility management of the mobile nodes 3a - 
3f and the routing of calls in connection with it. In the direction of the Mobile Switching Centre, the gateway computer 
1 emulates the BSS management messages, which are known as such. Thus the situation from the general cellular 
system point of view is such that the mobile phones and other corresponding data terminals within the radio local area 
network are located in a Base Station Subsystem controlled by the gateway computer, and calls to the data terminals 
are directed from the mobile switching centre MSC to the gateway computer 1 , which transmits them forward in the 
radio local area network. Changes of network configuration, which take place within the radio local area network due. 
to the moving of the data terminals 3a - 3f in relation to each other, are managed by the gateway computer 1 on its 
own without sending any messages about the changes to the mobile switching centre MSC, so that the MSC need not 
be loaded with unnecessary communications concerning complicated radio local area networks. In order to implement 
mobility management, the gateway computer 1 must have storage media 1a, the arrangement and use of which cor- 
respond to the subscriber and visitor data bases SDB and VDB of the mobile switching centre. 

In view of the Internet network, the gateway computer 1 or a corresponding node, having a fixed location in the 
radio local area network, must handle the previously mentioned home and foreign agent operations, the purpose of 
which is to control the mobile Internet nodes, which are in the radio local area networks either as registered subscribers 
or visitors. These operations are programmable processes, and they deal with the Internet addresses of nodes, saved 
in the storage media 1a of the gateway computer 1 . 

As a summary, the following operations are required from the gateway computer 1 or several integrated control 
computers of the same radio local area network: 

HIPERLAN - GSM protocol conversion and the implementation of interlaces . 

HIPERLAN - general wired data transfer network protocol conversion and the implementation of interfaces 
emulation of the base station subsystem and control of the mobility of nodes within the radio local area network 
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home and foreign agent operations. 

u il™""' thS preferred embodiment the gateway computer 1 offers similar intelligent telephone services within 
the HIPERLAN network as are offered by the current digital switching centres of PSTN telephone systems and the 
swrtchmg centres of cellular radio systems, and are known as such. Examples of such services include call transfer 
shortcut dialling and delivery of messages. ' 

Figure 5 shows a schematic block diagram, which illustrates the structure of the gateway computer 1 Its operation 
is controlled by the control unit 1b, the program of which and other online information of e.g. node addresses and 
L^oLTL? VSd St ° rage m9dia 1a Th6 radi ° trans ™tter/receiver equipment Ic constitute a radio interface in the 
HIPERLAN network. Connection from the HIPERLAN networktothe mobile switching centre MSC of the general cellular 
network, the Internet network 6 or the wired data transfer network 8 is selected in the switching portion 1d If the 
connect.on takes-place^etween two data terminals within the-radio local area network, th* switching-portion Id-does 
not connect it to any external network. The protocol conversion operations corresponding to different networks take 
place in blocks 1e, 1f and 1g, and line transmitter/receiver devices, which constitute a physical connection with other 
networks, are marked with reference numbers 1h, 1 i and 1j. 

.Jn the following, the location and mobility control, which is an essential part of all telecommunication systems usinq 
mobile data terminals, will be described in more detail. Figure 4 illustrates howthe concepts PLMN (Public Land Mobile 
Network) area, MSC (Mobile Switching Centre) area, LA (Location Area) and HLA (Home Location Area) are related 
to each other m the previously known manner. The user is a registered subscriber of the PLMN area of the network 
operator, from whom the user interface concerned has been bought or leased. Control of this area is divided between 
many mob.le switching centres MSC, and each MSC is further divided into location areas LA. One of these location 
areas is usually defined as the home location area HLC of the user, and while being in the HLC, the user has certain 
advantages, such as lower telephone tariffs. 

In the arrangement according to the invention, the radio local area network constitutes at least one location area 
LA, wh.ch can be defined as the home location area HLA of the data terminals located in it. Generally, the size of 
location areas is determined on the basis of the capacity and power requirements of the system. Because the location 
of each data term.nal is defined in the system with the accuracy of the location area, the size of the areas affects 
particularly the volume of the communications required for updating the locations of the mobile stations and for trans- 
mitting the paging message to a certain data terminal. If the office constitutes one location area, a paging message to 
any data term.nal within the office area must be sent in the whole radio local area network, in which case all the mobile 
stations also .nterprete all paging messages. An opposite alternative is that each node constitutes its own location 
area, in which case a call to a certain data terminal will be sent in the radio local area network to one node only. In the 
alter alternative, changes have to be made frequently in the location data bases maintained by the gateway unit as 
he users walk around the office carrying the data terminal. However, in view of reducing the power consumption of 
he data terminals, sending the paging messages in one node only is a better alternative, because then one data 
terminal needs to interpret only a small number of paging messages. 

The location areas can also be defined as a compromise of two of the extreme alternatives presented above in 
which case each location area comprises a few nodes. If the company has several offices in different locations by 'an 
agreement to be concluded with the network operator it is possible to give the employees of the company certain 
advantages, which are in force in the location areas constituted by all the offices or some of them 

Controlling the mobility of the users and their data terminals takes place in the system according to the invention 
in a manner such that the gateway computer 1 follows the movements within the radio local area network and the 
databases of the mobile switching centre MSC only have the information that the data terminal is within the area 
con rolled by a certain gateway computer. When a paging message comes to the data terminal, the mobile switching 
centre MSC directs it to the gateway computer 1 , which further directs it to be sent to the nodes which constrtute the 
ocation area where the data terminal in question is located according to the location database of the gateway computer 
1 . \f the rad.o local area network constitutes only one location area, the gateway computer 1 routes the call to the right 
node on the basis of location and connection information saved in its storage media 1 a 

Data security, which means checking the rights of users and protecting privacy by encryption is taken care of in 
the system according to the invention in the same previously known manner which is used in a general cellular radio 
system, a GSM system in this exemplary embodiment. In the invoicing of telephone calls, there are many alternatives 
by which a company using a system according to the invention can, for example, arrange that internal telephone calls 
in tH6 office are rfee'offcHarge-aBdWyroutgoihg calls are paid for. In addition tb-aetuat:tefeptrbne calls, invoicing can 
also be based on the proportion of signalling which does not contain speech or transferable data information but for 
example, updates ot location information, which are handled through the general cellular network and thereby cause 
costs to the operator. In addition, invoicing can be proportioned to the level of service that the users want in a manner 
such that the cheapest level of sewice only includes only use in the home environment of a second category application 
created by means of the home-gateway, and the most expensive level includes an operation area covering the whole 



CID:<EP 0766490A2 I 



EP 0 766 490 A2 



country in all suitable radio local area networks and in the general cellular radio network between them. 

The following is. a description of handover operations, or changing the routing of a telephone connection in use 
when the user with the data terminal moves so much that the original route is no more the best possible with regard 
to the quality of the connection. In the system according to the invention, the objective is to be able to perform these 
functions by means of the currently defined operations to as great an extent as possible. There are three different types 
of handover operations: under the same base station controller (Intra-BSC), between base station subsystems (Inter- 
BSS) and between switching centres (inter-MSC). 

Because the gateway computer 1 in the system according to the invention corresponds to the base station controller 
BSC of an ordinary cellular radio system, it deals with all handover operations taking place within the office, that is, 
within its own base station subsystem (its own radio local area network). Decisions on changing the routing within the 
office are based on measurements, which the mobile stations make in accordance with previously known standards 
regulating their operation and*from which information 1 is transmitted to the gateway computer 1 in the same way as to 
the base station controller of an ordinary cellular radio system. 

With regard to the invention, handover operations between the base station subsystems and between switching 
centres are similar in that in both cases the data terminal moves across the administrative border between the office 
communication system according to the invention and the general cellular radio system. In this case, the mobile switch- 
ing centre MSC performs the handover operation in the previously known manner. If the system according to the 
invention is located in the coverage area of the general cellular radio system, there can arise a situation in which the 
data terminal does not move, but because of interference conditions, the quality of the connection would be better 
when transmitted through the general cellular radio network. In the preferred embodiment of the invention, in which 
the location area constituted by the office is used as the home location area of the data terminal, it is however preferable 
to transmit the connection through the system of the invention as long as the quality of the connection remains satis- 
factory. Correspondingly, if a connection has been handed over to the general cellular radio system, it is preferred to 
return to the system according to the invention as soon as the quality of the connection can be made satisfactory. 

Because the HIPERLAN radio interface and the GSM interface are very different, for example with regard to the 
speed of movement supported by them (GSM < 250 km/h), HIPERLAN < 36 km/h), switching from the radio local area 
network to the general cellular network or vice versa can cause delays, which are due to running the programmable 
processes used for the implementation of the interface in the data terminals and/or in the gateway computer 1 . For 
this purpose, it is suggested that a concept of call re-establishment be defined. When the data terminal loses connection 
to another data terminal, the gateway computer 1 or the base station BS, it should be able soon to establish a substitutive 
connection via another node or base station of the general cellular system. The operation corresponds to the mobile- 
initiated handover defined in the DECT system. 

The following is a description of mobile stations used in the data transfer system according to the invention. Because 
in the system according to the invention, the radio local area networks are formed particularly in areas with dense 
communications, it is very likely thatthey overlap with the coverage area of a general cellular radio network (for example, 
a GSM network). A user who has an ordinary GSM mobile station can use it normally without paying attention to the 
radio local area networks, the internal operation of which takes place on different frequencies than the GSM connec- 
tions, and thus the invention does not force old users to upgrade their equipment. 

The equipment best suited to be used in connection with the invention are new kind of integrated mobile stations 
which have radio equipment for operating both in the GSM system and in radio local area networks, so-called HIPER- 
LAN islands. Radio equipment similar to those used in the current GSM phones are suitable for operating in the GSM 
system. The equipment required for the HIPERLAN operation are described, for example, in publications ETR069. 
ETS1 TC-RES, HIPERLAN Services and Facilities document: "Radio Equipment and Systems (RES) HIPERLAN Serv- 
ices and facilities / System Definition Document", Feb. 1993. Data terminals provided with two radio equipment can 
become, for example, the Personal Communicators of the future, by means of which users can transmit text, binary 
data, sound and image to each other. In the radio local area networks, it is also possible to use more economical data 
terminals, capable of HIPERLAN operations only, which can operate in the area of a certain radio local area network 
or networks, but not outside of them where GSM connections are required. 

The invention provides an integrated form of data transfer, by means of which it is possible to transmit all services 
required from personal communication in the future. It combines the mobility and wide coverage of cellular radio net- 
works and the high capacity of the Internet network between computers. In areas where fast movement (<250 km/h) 
is possible, users are offered services via the GSM network, and in offices and other areas with dense communications, 
where high -capacity data transfer is required; via radio local area networks. The invention eliminates the Tiered to bv\\& 
overlapping, wired data transfer networks in office buildings, because all data transfer takes place locally via one 
network, which is also a wireless radio network, and so the users are not required to stay in one place with their data 
terminals: The mobility of the data terminals makes the system according to the invention flexible and advantageous 
in the long term, because there will be few new installations, and changes to the existing installations are rarely required. 
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Claims 
1. 



A telecommunication system for transmitting data in electric form between data terminals (3a 3b 3c 3d 3e 3f 
3g, 3h), comprising ' • 

s 

' f Q f" era ' cellular radio network, which comprises a mobile switching centre (MSC), base station controllers 
(BSC) and base stations (BS), and 

- a first multi-user radio local area network, which comprises data terminals provided with radio transmitter/ 
receiver equipment (3a. 3b, 3c, 3d, 3e, 3f), each of which constitutes a node of said local area network and 
10 nas a radio connection to at least one other node, 

characterized in that said ftrs*raefeHocaterea network also comprises- a- first gateway (1) for-establisNnq a data 
transfer connection between said first radio local area network and the mobile switching centre (MSC) of a qeneral 
cellular radio network and carrying out the required protocol conversions between the data transfer protocols used 
in sa.d first radio local area network and the data transfer protocols used in said general cellular radio network. 

A telecommunication system according to Claim 1 , characterized in that said first radio local area network also 
comprises a second gateway (1) for establishing a data transfer connection between said first radio local area 
network and a certain general network (6) intended for data transfer between computers and for carrying out the 
required protocol conversions between the data transfer protocols used in the first radio local area network and 
the data transfer protocols used in said general network (6) intended for data transfer between computers. 

A telecommunication system according to Claims 1 or 2, characterized in that said first gateway (1 ) is essentially 
the same as said second gateway (1 ). y 

A telecommunication system according to any one of the preceding claims, characterized in that said first gateway 
(1 ) connects to said mobile switching centre (MSC) of the general cellular radio network at an interface (2) which 

Irc^Th 1 r V ? milar ! J ° the in,6rfaCe (A) bS,Ween thS m ° bi,e SWitchin 9 centre < MSC > and the base station controller 
(BSC) defined in said general cellular radio network. 

A telecommunication system according to any one of the preceding claims, characterized in that it also comprises 
a service device (1), which incorporates means (1a) for saving information about the nodes which at each time 
are located in said f.rst radio local area network and about connections between them, and means for changing 
the saved .nformaUon when one of the nodes of said first radio local area network moves in relation to the other 
i^l h' t m ? VeS ° U ! °/ the " e,work or comes to the ^twork, and means (1 d) for routing data transfer connections 
from a data terminal of sa.d first radio local area network to another essentially without any operation of said general 
cellular radio network. 
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A telecommunication system according to Claim 5, characterized In that at least one of the nodes (3c) of said 
first radio local area network is defined as a mobile node of said genera! network (6) intended for data transfer 
between computers, whereby it has a certain mobile node address in said general network (6) intended for data 
transfer between computers, and said service device (1) also comprises means (1a) for saving information on 
whether sa.d node (3c) defined as a mobile node is in said first radio local area network or not, and what is the 
current routing of the data transfer connection to said node (3c) defined as a mobile node. 

A telecommunication system according to Claim 5 or 6, characterized in that said service device (1) is essentially 
the same as said first gateway (1) or said second gateway (1). 

A telecommunication system according to any one of the preceding claims, characterized in that it also comprises 

- a third gateway (7) for arranging a data transfer connection between said first radio local area network and a 
certain general, wired network (8) intended for data transfer between home and office data terminals and for 
carrying out the requirett'protocorconvereions between the data transfer r3rot6cot§ used-ih sardffrstTadid IbcaH 
area network and the data transfer protocols used in said general network (8) intended for data transfer be- 
tween home and office data terminals, and 

- a fourth gateway (10) for forming a limited, second radio local area network in an area (HE) comprising one 
or several rooms, which is located in a place other than said first radio local area network, and for carrying out 
the requ.red protocol conversions between the data transfer protocols used in said second radio local area 
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network and the data transfer protocols used in said general, wired network (8) intended for data transfer 
between home and office data terminals, whereby the data transfer connection between said first and second 
radio local area network takes place via said third (7) and fourth (10) gateway, and between them via said 
general, wired network (8) intended for data transfer between home and office data terminals. 

9. A telecommunication system according to Claim 8, characterized in that said third gateway (7) is essentially the 
same as said first gateway (1 ) or said second gateway (1 ). 

10. A radio local area network for transmitting information in electric form between data terminals (3a, 3b, 3c, 3d, 3e t 
3f), comprising data terminals (3a, 3b, 3c, 3d, 3e, 3f) provided with radio transmitter/receiver equipment, each of 
which data terminals constitutes a node of said radio local area network and has a radio connection to at least one 
other node* characterized in that it also comprises a first" gateway* (1) for establishing a data transfer connection 
between said ratio local area network and the mobile switching centre (MSC) of a general cellular radio network, 
and for carrying out the required protocol conversions between the data transfer protocols used in said radio local 
area network and the data transfer protocols used in said general cellular radio network. 

11. A radio local area network according to Claim 10, characterized in that it also comprises a second gateway (1) 
for establishing a data transfer connection between said radio local area network and a certain general network 
(6) intended for data transfer between computers, and for carrying out the required protocol conversions between 
the data transfer protocols used in said radio local area network and the data transfer protocols used in the general 
network (6) intended for data transfer between computers. 

12. A radio local area network according to Claim 10 or 11 , characterized in that said first gateway (1) is essentially 
the same as said second gateway (1). 

1 3. A radio local area network according to any one of Claims 1 0 to 1 2, characterized in that it also comprises a service 
device (1), which incorporates means (1a) for saving information about the nodes which at each time are located 
in said radio local area network and about connections between them, and means for changing the saved infor- 
mation when one of the nodes of said radio local area network moves in relation to the other nodes or moves out 
of the network or comes to the network, and means (1d) for routing data transfer connections from a data terminal 
of said radio local area network to another essentially without any operation of external systems which are not part 
of said radio local area network. 

14. A radio local area network according to Claim 13, characterized in that at least one of its nodes (3c) is defined 
as a mobile node of said general network (6) intended for data transfer between computers, whereby it has a 
certain mobile node address in said general network (6) intended for data transfer between computers, and said 
service device (1) also incorporates means (1a) for saving information on whether said node (3c) defined as a 
mobile node is in said radio local area network or not, and what is the current routing of the data transfer connection 
to said node (3c) defined as a mobile node. 

15. A radio local area network according to Claim 13 or 14, characterized in that said service device (1) is essentially 
the same as said first gateway (1 ) or said second gateway (1 ). 

16. A radio local area network according to any one of Claims 1 0 to 1 5, characterized in that it also comprises a third 
gateway (7) for arranging a data transfer connection between said radio local area network and a certain general, 
wired network (8) intended for data transfer between home and office data terminals, and for carrying out the 
required protocol conversions between the data transfer protocols used in said radio local area network and the 
data transfer protocols used in the general, wired network (8) intended for data transfer between home and office 
data terminals. 

17. A radio local area network according to Claim 16, characterized in that said third gateway (7) is essentially the 
same as said first gateway (1 ) or said second gateway (1 ). 

18. A gateway (1) for establishing a data transfer connection between the radio local area network and the general 
cellular radio network, which general cellular radio network comprises a mobile switching centre (MSC), base 
station controllers (BSC) and base stations (BS), characterized in that it comprises 

a radio transmitter/receiver (1c) for providing a radio interface for a data terminal located in said radio local 
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area network, 

- a line transmitter/receiver (1 h) for providing an interface (2) for the mobile switching centre (MSC) of said 
general cellular radio network, which interface (2) is essentially similar to the interface (A) between the mobile 
switching centre (MSC) and the base station controller (BSC) defined in said general cellular radio network and 

- means (le for carrying out Ihe required protocol conversions between the data transfer protocols used in said 
radio local area network and the data transfer protocols used in said general cellular radio network. 

A gateway according to Claim 18, characterized in that it also comprises a line transmitter/receiver (1i) for pro- 
ving an .nterface for a certain general network (6) intended for data transfer between computers, and means (1f) 
StSLTtK th ° r T he ? pr ° tOCo1 conversions between the data transfer protocols used in said radio local area 
network and the data transfer protocols used in said general network intended for data transfer between computers. 

20. A gateway according to Claim 18 or 1 9, characterized in that it also comprises a line transmitter/receiver (1 i) for 
proving an .nterface for a certain general, wired network (8) intended for data transfer between home and office 
data term.nals. and means (1 g) for carrying out the required protocol conversions between the data transfer pro- 

nTend^forH^'t ar6a ne,WOrk and ,he data transf *' Protocols used in said general, wired network 

intended for data transfer between home and office data terminals. 

21. A gateway according to any one of Claims 18 to 20, characterized In that it also comprises means (1 a) for saving 

biZ^^ 0 h n0d<3S ,: " a !, eaCh timS ,OCated in Said radi ° IOCal area network and about connections 
between them, and means (1 b) for changing the saved information when one of the nodes of said radio local area 

network moves in relation to the other nodes or moves out of the network or comes to the network, and means 

(Id) for routing data transfer connections from a data terminal of said radio local area network to another essentially 

without any operation of external systems which are not part of said radio local area network. 

22 ' ^fSm^Sn a on° rdin9 ^ ^ ^ C ' aimS 1 9 ^ ^ ' Charac,erized in ,hat il als ° comprises means (1a) for saving 

- whether said radio local area network includes nodes (3c) which are defined as mobile nodes of said general 
network (6) intended for data transfer between computers, whereby they have a certain mobile node address 
in said general network (6) intended for data transfer between computers 

- whether said nodes (3c) defined as mobile nodes are in said radio local area network at a given moment or 

not, ano 

- what is the current routing of the data transfer connection to said nodes defined as mobile nodes (3c). 

23. A method for implementing an electric data transfer connection between two data terminals (3a, 3b, 3c 3d 3e 
30 provided wrth radio transmitter/receivers, which data terminals can operate in a radio local area network the 
data terminate of wh.ch, provided with radio transmitter/receivers, constitute nodes, characterized in that it com- 

prises the following operations: 

- the first data terminal (3a), which starts the communication, establishes a connection to the first gateway (1 ) 
controll.ng. the operation of the first radio local area network, and notifies that it wants to establish a data 
transfer connect.on to a certain other data terminal (3b; 3c; 3g) and also notifies whether it wants a telephone 
connection or a slow or fast data connection, 

- on the basis of information saved in its storage media (la), said first gateway (1 ) determines whether said 
second data terminal (3b; 3c; 3g) is in the same first radio local area network as said first data terminal (Sa) 

- if said f.rst and second data terminal (3a; 3b; 3c; 3g) are in the same radio local area network, said first gateway 
(1) rou es the connect.on between them using nodes which are located in said first radio local area network 

- . said first and second data terminal (3a. 3b; 3c; 3g) are not in the same radio local area network and said 
first data term.nal (3a) has notif.ed that it wants a telephone connection or a slow data connection, said first 
gateway d.rects the connection request to a certain mobile switching centre (MSC) of the general cellular radio 
system, 

- if said first and sfec^dataiermina. <3a; 3b; 3br 3g) are not in the sa>ne radi6 locararea- network and said 
first data term.nal (3a) has notified that it wants a fast data connection, said first gateway (1) directs the con- 
nect.on request via a certain other gateway (1) to a certain general network (6) intended for data transfer 
between computers, and 

- if said first and second data terminal (3a; 3b; 3c; 3g) are not in the same radio local area network, but said 
second data terminal (3g) ,s .n a certain other radio local area network from which there is a connection to 
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said first radio local area network via a certain third gateway (7) and a certain general, wired network (8) 
intended for data transfer between home and office data terminals, said first gateway (1 ) directs the connection 
request via said third gateway (7) and said general, wired network (8) intended for data transfer between home 
and office data terminals to said second radio local area network. 
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(54) Integrated radio communication system 

(57) The invention relates to an integrated data 
transfer system, the extensive basis of which is consti- 
tuted by a general cellular radio system, preferably the 
GSM system, and in which a radio local area network, 
preferably the HIPERLAN network, is used for commu- 
nication between data terminals (3a, 3b, 3c, 3d, 3e, 3f) 
in small areas with dense communications. In addition, 
the Internet network (6) is used for fast data transfer. 
The connection between networks is controlled and 
handled by a gateway computer (1 ) located in each ra- 
dio local area network. In view of the cellular radio sys- 
tem, the gateway computer operates like a base station 




controller (BSC). The radio local area network consists 
of the coverage areas or cells (4b, 4c) of the data termi- 
nals, and it can be formed, changed and dissolved free- 
ly. The computer terminals (3c) preferably have an In- 
ternet address enabling mobility, whereby the gateway 
computer (1 ) handles the routing to the nodes of the net- 
work and the mobile Internet nodes visiting it In a home 
or small office environment (HE) there can be formed a 
small-scale radio local area network, the gateway (10) 
of which is by means of an existing connection and the 
corresponding general data transfer network (8) con- 
nected to a certain, larger local area network, preferably 
located in an office environment. 
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